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Abstract: Many practical issues The use of finite elements in the solution is 
especially important from finite elements in cases where the appearance of the sought 
field is complex use gives good results.That is why a lot of computational math the use 
of finite elements in solving problems is a pressing problem is calculated. 
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Introduction 
Computational mathematics is a branch of mathematics that includes a range of 
issues related to the production of various calculations. In a narrower sense, 
computational mathematics is the theory of numerical methods for solving typical 
mathematical problems. Modern computational mathematics includes in the circle of 
its problems the study of the features of computation using computers. 
The approximation is realized by sequential enlargement of the mesh points 
number and determination of extrapolated value of sought parameter[1]. 
Computational mathematics has a wide range of applications for scientific and 
engineering calculations. On its basis, in the last decade, such new areas of natural 
sciences as computational physics, computational chemistry, computational biology, 
and so on were formed. 
In computational mathematics, the following areas are distinguished: analysis of 
mathematical models, development of methods and algorithms for solving standard 
mathematical problems, automation of programming. 
The analysis of the selected mathematical models for the task at hand begins with 
the analysis and processing of input information, which is very important for more 
accurate input data. Methods of mathematical statistics are often used for such 
processing. The next step is the numerical solution of mathematical problems and the 
analysis of the calculation results. The reliability of the analysis results should be 
consistent with the accuracy of the input data. Methods of mathematical statistics are 
often used for such processing. The next step is the numerical solution of mathematical 
problems and the analysis of the calculation results. The reliability of the analysis 
results should be consistent with the accuracy of the input data. The appearance of 
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more accurate input data may require improvement of the constructed model or even 
its replacement. 
Methods and algorithms for solving typical mathematical problems using 
computer technology are called numerical methods. Typical tasks include: 
• Algebra: solving systems of linear equations, inverting matrices, searching for 
eigenvalues and vectors of matrices (limited and complete problem of eigenvalues), 
finding singular values and vectors of matrices, solving nonlinear algebraic equations, 
solving systems of nonlinear algebraic equations; 
• Differential equations: differentiation and integration of functions of one or 
several variables, solution of ordinary differential equations, solution of partial 
differential equations, solution of systems of differential equations, solution of integral 
equations; 
• Optimization: study of the minimum and maximum values of functionals on 
sets; 
• Operations research and game theory: minimax problems (in particular, for 
multi-step games); 
• mathematical programming: approximation problems, interpolation problems, 
extrapolation problems. 
The study and comparative analysis of methods for solving typical problems is 
carried out. An important element of the analysis is the search for economical models 
that allow you to get a result using the least number of operations, optimization of 
solution methods. For large problems, it is especially important to study the stability of 
methods and algorithms, including round-off errors. Examples of unstable problems 
are inverse problems (in particular, the search for an inverse matrix), as well as 
automation of the processing of experimental results. 
Numerical computing is an approach for solving complex mathematical problems 
using only simple arithmetic operations[2]. 
The ever-increasing range of typical tasks and the growth in the number of users 
have determined the increasing requirements for automation. In conditions when 
knowledge of specific numerical methods is not essential for the user, the requirements 
for standard solution programs increase. With their use, programming of solution 
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the matter will be considered.Here 
 
 
The following definitions are included: 
 
 
All functions, including the solution sought, are assumed to be periodic functions 
with period x 1. In the future, it is always assumed (unless specifically stated) that the 
initial  characters in a given problem provide sufficient smoothness for all 
variables in the solution. 
In Equation (1), a = 1, b = 1, f (x, t) = Cos 2ℼ * (x-t). 
In this case, equation (1) takes the following form: 
𝑢𝑡 + 𝑢𝑥 + 𝑢 = 𝐶𝑜𝑠 2𝜋 ∗ (𝑥 − 𝑡) ,0 ≤ 𝑥 ≤ 1, 1 ≔ 1, 0 ≤ 𝑡 ≤ 𝑇, 𝑇 ≔ 1 in the 
field 
Initial condition: 




, 𝑁 = 10, 𝑛 = 𝑁 the given field with the step is broken down into pieces. 
For base functions, the following expression is defined. 
For First Order base functions 𝑖 ≔ 1. . 𝑁 𝑗 ≔ 1. . 𝑁 𝑠 ≔ 0 
 
When the function given above is entered in Mathcad, the following graph is 
generated. Using the resulting graph, the result can be seen more clearly. 
limited function; 
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To solve the problem,the matrices A, Q in the system are determined in the 
following way.  
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M takes the following view: M=a*Q+b*A, and comes to the following equation.
 
The vector in the initial condition is determined by the formula: 
 
Solve a system of differential equations built in MATHCAD to solve a system of 
differential equations using the Runge-Kutt method charged using rkfixed function 
.  
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Finite solution is found: 
 
 
He is given a finite solution, he compares the exact solution. 
 








In the research of various applied and theoretical sciences that study 
computational mathematics adequate training in the basics of approximate solutions to 
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the problems encountered, and this learns to solve a specific mathematical problem 
using knowledge. Error theory, numerical methods of algebra, approximation of 
functions, approximate integration, simple solving differential equations, number 
solving mathematical physics problems methods, methods for solving network 
equations, approximate solution of integral equations methods are provided. 
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